Staphylococcus aureus haem biosynthesis: characterisation of the enzymes involved in final steps of the pathway.
Haem is a life supporting molecule that is ubiquitous in all major kingdoms. In Staphylococcus aureus, the importance of haem is highlighted by the presence of systems both for the exogenous acquisition and endogenous synthesis of this prosthetic group. In this work, we show that in S. aureus the formation of haem involves the conversion of coproporphyrinogen III into coproporphyrin III by coproporphyrin synthase HemY, insertion of iron into coproporphyrin III via ferrochelatase HemH, and oxidative decarboxylation of Fe-coproporphyrin III into protohaem IX by Fe-coproporphyrin oxidase/dehydrogenase HemQ. Together, this route represents a transitional pathway between the classic pathway and the more recently acknowledged alternative biosynthesis machinery. The role of the haem biosynthetic pathway in the survival of the bacterium was investigated by testing for inhibitors of HemY. Analogues of acifluorfen are shown to inhibit the flavin-containing HemY, highlighting this protein as a suitable target for the development of drugs against S. aureus. Moreover, the presence of a transitional pathway for haem biosynthesis within many Gram positive pathogenic bacteria suggests that this route has the potential not only for the design of antimicrobials but also for the selective discrimination between bacteria operating different routes to the biosynthesis of haem.